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ABSTRACT

A connector apparatus for controlling fluid dispensing/trans
mission that includes a control component for communica
tion between couplers thereof. A first coupler has a transmit
ter, and is releasably connected with a mating reader coupler
that has a transmitter and fluid control device to exchange
information with the transmitter of the first coupler. The
transmitters communicate and are operated by wireless
means such as by RF devices. Upon confirming that the first
coupler is properly coupled to the mating coupler and that the
first coupler has a proper identification, the fluid control
device controls fluid flow, using the transmitters of the first
coupler and the mating reader coupler, under predetermined
parameters, e.g., pressure, temperature, duration, and flow
rate, as indicated in the first coupler.
18 Claims, 10 Drawing Sheets
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1.
CONNECTORAPPARATUS AND METHOD
FOR CONNECTING THE SAME FOR
CONTROLLING FLUID DISPENSING

This application is a Continuation of application Ser. No.

5

10/698,992, filed Oct. 31, 2003, which is a Continuation of

application Ser. No. 10/153.361, filed 21 May 2002, now
Issue Pat. No. 6,649.829 B2, which is a Nonprovisional of
application Ser. No. 60/292.477, filed May 21, 2001, which
applications are incorporated herein by reference.
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FIELD OF INVENTION

The present invention relates to a connector apparatus and
method for connecting a fluid coupler set for controlling fluid
dispensing and fluid transmission. More specifically, the
present invention relates to a Radio Frequency (RF) control
system incorporated with a connector apparatus having a
fluid coupler set with radio-frequency-identification (RFID)
circuitry for monitoring and/or controlling fluid dispensing

15

and fluid transmission.
BACKGROUND OF THE INVENTION

Typically, conventional fluid connectors used for fluid dis
pensing or fluid transmission have a fluid coupling assembly

25

with a first end connected to a fluid source and a second end

connected to a fluid system including a fluid line. The cou
pling assembly normally comprises a male coupler and a
corresponding female coupler for receiving the male coupler.
The male coupler or the female coupler further includes a
mechanical latch for latching/unlatching the male coupler
and the female coupler in a coupled/uncoupled State. To place
the coupling assembly in the connected State, the male cou
pler is inserted into one end of the female coupler, with a seal
member extending therebetween to create a fluid tight seal.
Accordingly, the male coupler and the female coupler define
a passageway for fluid flow therethrough when the coupling
assembly is in the connected State.
However, these fluid connectors cannot distinguish one
mating coupler from another. The conventional female cou
pler, for example, cannot distinguish between mating male
couplers that are unique with respect to the date and/or origin
of manufacture, fluid compatibility, ownership, that are pro
prietary, or any other characteristic pertinent to the control of
fluid flow through connectors. Further, such fluid connectors
do not provide a reliable structure and configuration for com
munication between the coupling halves in recognizing a
positive connection therebetween within a desired range and
for subsequent communication to control fluid flow. Further
more, existing devices do not provide a way to prevent mis
connection between mismatched coupling halves in prevent
ing product contamination.
Thus, there is a need for an improved connector apparatus
for fluid dispensing that can identify or distinguish different
couplers, and further to enable control connection between
coupling halves and control of fluid dispensing and transmis

ond transmitter.
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sion. Furthermore, there is a need for a reliable fluid control

system that is simplified and cost effective.

60

SUMMARY OF THE INVENTION

To overcome the limitations of the related art described

above, and to overcome other limitations that will become

apparent upon reading and understanding the present speci
fication. This invention is directed to a connector apparatus
for controlling fluid dispensing and/or fluid transmission.

2
One embodiment of a connector apparatus includes a fluid
transfer line into which Suitable coupling halves are releas
ably connected; the first of the coupler halves having a first
transmitter and the second coupling half equipped with a
second transmitter. Preferably, the first and second transmit
ters communicate by wireless means. More preferably, the
first and second transmitters are constructed and arranged so
as to communicate when the first and second couplers are at
least partially connected in a pre-coupled position.
In one embodiment of the connector apparatus, the first and
second transmitters are mounted on the first and second cou
plers, respectively.
In one embodiment of the connector apparatus, the trans
mitter on the first coupler is a radio frequency (RF) device
attached on the first coupler. The second coupler is releasably
connected with the first coupler, and the transmitter on the
second coupler is an RF device mounted on the second cou
pler. Preferably, the RF device on the first coupler is a radio
frequency identification (RFID) tag (referred to as RF coupler
hereafter) and the RF device on the second coupler includes a
data communication module (referred to as reader coupler
hereafter).
Preferably, a fluid control device (referred to as process
equipment hereafter) is operatively connected with the sec
ond coupler. The process equipment includes means for
directly or remotely enabling or terminating the flow of fluid
through the coupling halves and the fluid transfer line by
signal transmission through the first transmitter and the sec

65

Preferably, the process equipment is in communication
with the RF device on the second coupler, and the process
equipment enables or disables fluid flow through the first
coupler (RF coupler), the second coupler (reader coupler),
and the fluid transfer line. The first and second couplers are in
communication through their respective RF devices. The first
coupler transmits and receives signals from the second cou
pler, and the second coupler transmits and receives signals
from the first coupler and the process equipment. The process
equipment transmits and receives signals to and from the
second coupler.
In one embodiment of the connector apparatus, signal com
munication in determining proper connection between a first
and a second coupler is designed such that the couplers com
municate through their RF devices when in close proximity.
Preferably, the first and second couplers are positioned in
close proximity for communication therebetween Such that
the first and second couplers are in the pre-coupled position
where connection is initiated. More preferably, the pre
coupled position is such that the end faces of the couplers are
at least partially connected where further engagement of the
coupling halves initiates interlocking between the couplers in
a coupled state. The first and second couplers are enabled for
connection when a positive signal is communicated between
the first and second couplers for a confirmed match.
In one embodiment, the second or reader coupler includes
a short range circuit. Preferably, the short range circuit
includes an operating range of less than 5 cm, such that the
second coupler can effectively communicate with the first
coupler when the couplers are at least partially connected in
the pre-coupled state described above. Preferably, the short
range reader circuit includes a single operating frequency.
More preferably, the short range circuit includes a single
operating frequency being least 13 MHz thereby enabling the
use of a low powered reader circuit.
In one embodiment, the process equipment is operatively
connected with a flow governing device that is mounted to the
fluid transfer line, where the flow governing device is con
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rogated by the reader coupler to enable or disable connection.
Further, based on the identity of the RF coupler, the process
equipment manipulates a flow governing device disposed on

3
trolled by the process equipment through signal communica
tion between the transmitters on the first and second couplers
to enable or disable fluid flow and control fluid flow condi

tions. In one embodiment, the flow governing device is incor
porated with the second or reader coupler for controlling fluid
flow at the point of connection between the first and second
couplers in the connector apparatus. That is, the reader or
second coupler also acts as the flow governing device,
manipulated either directly from the data communication
module or indirectly from the process equipment.
In one embodiment the second coupler includes a lock out

the fluid transfer line to enable or disable fluid flow or control

fluid flow parameters through the RF coupler, reader coupler,
and fluid transfer line.

10

device mounted thereon. The lock out device is constructed

and configured to prevent misconnection of the second cou
pler to an incorrect first coupler. Preferably, the lock out
device is a releasable electromechanical lock device manipu
lated by a control system based on information from the RF
communication between the first and second couplers when
the first and second couplers are in the pre-coupled position.
Preferably, the first coupler is in fluid communication with
the second coupler when the first coupler and the second
coupler are connected together. The first coupler may be
suitably connected with a fluid source and the second coupler
may be suitably connected with a fluid line.
In one embodiment, a system for controlling fluid dispens
ing and transmission includes a connector apparatus having a
first RF coupler that is releasably connected to a cooperating
coupler being a second reader coupler. Preferably, the RF
coupler is connected with a fluid source, and the reader cou
pler is connected to a fluid transfer line. A process equipment
is operatively connected with a flow governing device that is

control fluid flow.
15
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30

attached to and in fluid communication with the fluid transfer

line. The reader coupler communicates via RF with the RF
coupler, and the data polled from the RF coupler by the reader
coupler is transmitted to the process equipment by the reader
coupler. Preferably, the RF coupler and the reader coupler are
connected in a pre-coupled position to initiate signal commu
nication between the couplers for identification and positive
connection. If a connection between the RF coupler and
reader coupler is recognized, the process equipment inter
prets the data, manipulates the flow governing device, and
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that are both cost effective and simplified. Accordingly, the
present invention provides improvements to a fluid flow con
trol system.
These and other various advantages and features of nov
elty, which characterize the invention, are pointed out in the
following detailed description. For better understanding of
the invention, its advantages, and the objects obtained by its
use, reference should also be made to the drawings which
form a further part hereof, and to accompanying descriptive
matter, in which there are illustrated and described specific
examples of an apparatus in accordance with the invention.
BRIEF DESCRIPTION OF THE DRAWINGS

55

to initiate communication between the RF and reader cou

plers.
The RF coupler is powered up by transmitting a signal from
a reader circuit mounted on the reader coupler to the RF
coupler. The RF coupler transmits a reply signal, which
includes identification information contained in an RFID tag
of the RF coupler, from the RF coupler to the reader coupler.
The reply signal is transmitted to the process equipment
through the reader coupler. The process equipment interprets
the reply signal received, and identifies the RF coupler inter

In one embodiment, the step of at least partially connecting
the RF coupler and reader coupler includes locking out the
reader coupler to prevent misconnection with an incorrect RF
coupler. Preferably, a lock out device is controlled by a con
trol system through the RF communication between the RF
coupler and the reader coupler in the pre-coupled state. More
preferably the lock out device is controlled by the process
equipment.
Among other advantages, the connector apparatus includes
RF devices on the coupling halves that can be in close prox
imity with each other. This configuration can allow for less
power to be necessary for transferring signals, as well as the
minimization of the possible outside interference during sig
nal transfer. Yet another advantage of a close proximity RF
system, and especially a short range reader circuit, is that
circuitry normally necessary to detect and manage the simul
taneous response of multiple RF signals emanating from indi
vidual tags may be eliminated. Furthermore, the connector
apparatus enables for reliable communication between the
couplers, as the couplers are constructed and configured Such
that RF communication occurs when the couplers are in a
pre-coupled position. A lock out device provides a structure
So as to prevent misconnection between a reader coupler and
an incorrect RF coupler thereby preventing contamination
between mismatched lines. In addition, materials can be used

40

fluid flow from the fluid source is enabled or disabled accord

ingly. In one embodiment, the process equipment may return
data to the reader coupler which, in turn, communicates with
the RF coupler to modify or add to the data stored in the RFID
integrated circuit (IC) of the RF coupler.
In another embodiment, a method of controlling fluid dis
pensing through connectors in a fluid transfer line includes
providing a connector apparatus having an RF coupler, a
reader coupler with a data communication module mounted
on the reader coupler, and a process equipment in communi
cation with the RF coupler through the data communication
module of the reader coupler. The RF coupler and reader
coupler are connected in line and are in fluid communication
with the fluid transfer line. The RF and reader couplers can be
releasably connected with one another. The RF coupler and
reader coupler are positioned in close proximity, Such that the
couplers are at least partially connected in a pre-coupled State

Preferably, the reader circuit of the reader coupler operates
at a single frequency. More preferably, the operating fre
quency is at least 13 MHz.
In one embodiment, the step of the process equipment
manipulating a flow governing device includes incorporating
the flow governing device on the reader coupler at the point of
connection between the RF coupler and the reader coupler to

60
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FIG. 1 represents a schematic diagram of one embodiment
of a system for controlling fluid dispensing and transmission
in accordance with the principles of the present invention.
FIG. 2 represents a block diagram of one embodiment of a
read/write transmitter device for a second coupler in accor
dance with the principles of the present invention.
FIG.3 represents an exploded view of one embodiment of
a first coupler having one embodiment of a transmitter
attached thereto in accordance with the principles of the
present invention.
FIG. 4 represents an exploded view of one embodiment of
a second coupler having a read/write transmitter incorporated
therewith in accordance with the principles of the present
invention.

US 7,647,954 B2
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FIG.5a represents a side view of the first coupler of FIG.3
and the second coupler of FIG. 4 in one embodiment of a
non-connected State in accordance with the principles of the
present invention.
FIG.5b represents a side view of the first coupler of FIG.3
and the second coupler of FIG. 4 in one embodiment of a
pre-coupled State.
FIG.5c represents a side view of the first coupler of FIG.3
and the second coupler of FIG. 4 in one embodiment of a
connected coupled State.
FIG. 6 represents a schematic view of one embodiment of
a second coupler having a flow governing device incorporated
therewith in accordance with the principles of the present

10

invention.

FIG. 7a represents a plan view of one embodiment of a
second coupler having a lock out device incorporated there
with in accordance with the principles of the present inven

15

6
coupler 17 is enabled when the couplers are in close proxim
ity. More preferably, the RF and reader couplers 11, 17 are
positioned in a pre-coupled position (as best shown in FIG.5b
in couplers 111 and 117), where the couplers are at least
partially connected or engaged. More particularly, the faces
of the RF coupler 11 and reader coupler 17 are oriented and
positioned coaxially in an end to end alignment, such that
further engagement of the coupling halves initiates interlock
ing. In the pre-coupled position, the RF coupler 11 and reader
coupler 17 resemble a one to one relationship at a single time
Such that the reader coupler is prevented from connecting and
communicating with another coupler unless the RF coupler
11 is removed from the pre-coupled position a distance away
from the reader coupler 17. The second transmitter includes a
data communication module 26 mounted on the reader cou

pler 17. The data communication module 26 of the reader
coupler 17 may include a short range, low power circuit

tion.

further described below.

FIG. 7b represents a side partial sectional view of the
second coupler of FIG. 7a having the lockout device incor
porated therewith in a locked out position.
FIG. 7c represents a side partial sectional view of the
second coupler of FIG. 7a having the lockout device incor
porated therewith in an unlocked position.

In this configuration, the read range of the reader coupler is
defined such that the reader coupler communicates with the
RF coupler when an intended interconnection of the couplers
is pending, thereby ignoring other local couplers with RFID
tags that are not being connected with the reader coupler.
Particularly, communication between coupling halves is con
structed and arranged where a reader coupler, such as 17, 117
communicates with a respective RF coupler one at a time.
More preferably, the circuitry of the reader coupler is tuned
to have a maximum communication range equivalent to a
pre-coupled axial separation distance of the reader coupler
and RF coupler. It will be appreciated the circuitry of the
reader coupler can be tuned to an appropriate read range or
communication distance by varying factors such as but not
limited to antenna size, antenna configuration and the power
of the RF emission. Furthermore, it will be appreciated the
communication distance may vary according to physical con
straints of the coupler, Such as coupler size. For instance,
larger couplings requiring greater engagement also may
require longer communication distances, such as, fluid cou
plings equipped with double acting flow shut off Valves.
Preferably, the short range, low power circuit is intended
for reading/writing at a distance of less than 5 cm between the
reader coupler 17 and the RF coupler 11. More preferably, the
short range circuit is intended to operate at a distance of 4-5
cm. The short range low power circuit includes a single oper
ating frequency. Preferably, the short range circuit of the data
communication module 26 includes a single operating fre
quency of at least 13 MHz.
When the couplers are properly positioned and within the
desired communication range, the data communication mod
ule 26 transmits/receives information to/from the process
equipment 22, so as to establish information exchange
between the RF coupler 11 and the process equipment 22. As
shown in FIG. 2, a flow governing device 38 is connected
proximate a second end 28 of the fluid transfer line 16, and is
operatively connected with and in communication with the
process equipment 22. It will be appreciated the flow govern
ing device 38 also may be disposed at different positions
along the fluid transfer line 16 and may be incorporated at the
reader coupler 17.
The RF coupler 11 is powered up by transmitting a signal
from the reader circuit mounted on the reader coupler 17 to
the RF coupler 11. The RF coupler 11 transmits a reply signal,

25

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

In the following description of the specific embodiments,
reference is made to the accompanying drawings which form
a part hereof, and in which is shown by way of illustration the
specific embodiments in which the invention may be prac
ticed. It is to be understood that other embodiments may be
utilized as changes may be made without departing from the
Scope of the present invention.
This invention provides a connector apparatus with an
incorporated control component (i.e., transmitter compo
nents used therein) for controlling connection between cou
pling halves of the connector apparatus and for controlling
fluid dispensing and transmission through the connector
apparatus. Preferably, the transmitters communicate through
wireless means. It will be appreciated the connector apparatus
may be incorporated with a fluid source and fluid line for fluid
dispensing in a fluid dispensing system or incorporated along
a fluid transfer line.

Referring now to the drawings, FIG. 1 shows a connector
apparatus 80 incorporated in a fluid dispensing system 100
controlled using RF means according to one preferred
embodiment of the present invention. An RF coupler 11
including a first transmitter with an embedded antenna 12 is
attached to a fluid source 10. The fluid source 10 may be any
Suitable container for holding fluid and allowing attachment
with a coupler, Such as coupler 11. A cooperating coupler 17
or reader coupler is releasably connectable with the RF cou
pler 11, and is associated with a fluid transfer line 16, such as
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a hose.

The reader coupler 17 connects proximate a first end 24 of
the fluid transfer line 16. The RF coupler 11 may be a dispos
able or reusable coupler having a radio frequency identifica
tion device (RFID) attached onto the RF coupler 11, i.e., a
transponder or a tag, to identify the RF coupler 11 and to
transmit/receive information. The RF coupler 11 transmits

60

and receives information to and from a second transmitter

disposed on the reader coupler 17.
The RF coupler 11 and reader coupler 17 communicate
through the antennas 12, 14. Preferably, communication
between the transmitters on the RF coupler 11 and the reader

which includes identification information contained in an
65

RFID tag of the RF coupler 11, from the RF coupler 11 to the
reader coupler 17. The reply signal is transmitted to the pro
cess equipment 22 through the reader coupler 17. The process
equipment 22 interprets the reply signal received, and iden

US 7,647,954 B2
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tifies the RF coupler 11 interrogated by the reader coupler 17
to indicate whether the RF coupler and the reader coupler 17
are matched for a positive connection. Further, based on the
identity of the RF coupler, the process equipment manipu
lates the flow governing device 38 disposed on and within the
fluid transfer line 16 to enable or disable fluid flow and/or

control fluid flow parameters through the RF coupler 11,
reader coupler 17, and fluid transfer line 16.
The process equipment 22 manipulates the flow governing
device 38 thereby enabling or disabling fluid flow through the
RF coupler 11, reader coupler 17, and fluid transfer line 16

10

from the fluid source 10. It is to be understood that the flow

governing device 38 may be any suitable device that may be
enabled or disabled, for example an electromechanical device
including but not limited to a Solenoid, valve, or pump. Fur
ther, it will be appreciated that the flow governing device may
be incorporated and/or integral with the reader coupler 17,
Such that the reader coupler acts as the flow governing device
38, and is manipulated either directly from the data commu
nication module 26 or indirectly from the data communica
tion module 26 through the process equipment 22 (as best
shown in FIG. 7).

15

The data communication module 26, as shown in FIG. 2,

includes: a RFID transceiver 28 for writing to and/or reading
from the RFID tag or transmitter attached to the RF coupler
11, a transceiver 30 (such as a wireless transceiver, or other
RF protocol transceiver or physical connection) for receiving
and/or transmitting data from/to process equipment 22, a
DC/DC converter 32 for power supply, a microcontroller 34,
and a process sensing and data acquisition module 36. Pref
erably, the transceiver 30 is a bluetooth wireless transceiver.
As above, the data communication module 26 mounts onto
the reader coupler 17, such that when the RF coupler 11 and
the reader coupler 17 are at least partially connected in a
pre-coupled position, the RF capabilities of both the RF cou
pler 11 and the data communication module 26 of the reader
coupler 17 are in close proximity enabling communication
between the RF coupler and reader coupler through antennas

25
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35

12, 14.

As above, when the RF coupler 11 is pre-coupled with the
reader coupler 17, antenna 14 transmits signals to antenna 12.
the signals are used to power up the RF coupler 11 including,
for instance, an RFID tag on the RF coupler 11, thereby
enabling processing of the signals by the RFID tag, and the
RFID tag modulates the RF field, using antenna 12, to trans
mit a reply signal that is received by antenna 14 of the reader
coupler 17. As above, the RFID tag is attached onto the RF
coupler 11, and the data communication module 26 is
mounted on the reader coupler 17. As above, it will be appre
ciated the circuitry of the reader coupler can be tuned to an
appropriate read range or communication distance by varying

40

45

50

factors such as but not limited to antenna size, antenna con

figuration and the power of the RF emission. Furthermore, it
will be appreciated the communication distance may vary
according to physical constraints of the coupler, such as cou
pler size. It is preferred the antenna and tag size are con
structed and arranged so as to be compact and Suitable for
couplers having /8 to 3 inch diameter in size.

55

As described above, the data communication module 26 of

the reader coupler 17 includes a short range circuit. Prefer
ably, identification of the first coupler 11 and communication
between the RFID tag and data communication module 26 of
the couplers 11, 17 takes place when the couplers 11, 17 are
at least partially connected in a pre-coupled position. More
particularly, the faces of the RF coupler 11 and reader coupler
17 are oriented and positioned coaxially in an end to end
alignment. Such that further engagement of the coupling

60
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halves initiates interlocking. In the pre-coupled position, the
RF coupler 11 and reader coupler 17 resemble a one to one
relationship at a single time such that the reader coupler 17 is
prevented from connecting and communicating with another
coupler unless the RF coupler 11 is removed from the pre
coupled position a distance away from the reader coupler.
This configuration with the RFID tag and the data communi
cation module 26 attached onto the couplers 11 and 17.
respectively, allows for the RF devices on the couplers to
communicate in close proximity with each other when the
couplers 11, 17 are at least partially engaged. Moreover,
advantages can be realized in accordance with this configu
ration, such as, the need for less power to transfer signals and
minimization of the possible outside interference during
information transfer.

It will be appreciated that wireless means other than RF
technology may also be employed. For instance, other known
wireless means Such as infrared technology may also be used.
As above, the reader circuit is preferably a short range, low
power circuit intended for reading/writing at a distance of less
than 5 cm between the reader coupler 17 and the RF coupler
11. More preferably, the short range circuit is intended to
operate at a distance of 4-5 cm. The short range low power
circuit includes a single operating frequency. Preferably, the
short range circuit of the data communication module 26
includes a single operating frequency of at least 13 MHZ. A
higher frequency of at least 13 MHZ enables the use for a low
power reader circuit.
Preferably, the RF signals are transmitted at a single radio
frequency of 13.56 MHz. The RFID tag information may
include specific information for properly connecting couplers
in a dispensing system, i.e., codes to identify the coupler, its
mode of operation, and security markings to prevent unau
thorized use. For example, the RFID tag information may
include some or all of the following data: 1) Manufacturing
date—The coupler has a limited usage time from manufac
ture, and thus the process equipment and associated flow
governing device would not be enabled to allow fluid flow if
the RF coupler is out of date. 2) Expiration date The process
equipment and associated flow governing device would not
be enabled to allow fluid flow if the RF coupler passed the
expiration date. 3) Single use/Reuse information. Whether
the coupler is designed to be disposable or reusable. 4) Single
use information—If the RF coupler has been used, the tag
would be rewritten to indicate such information. Any subse
quent attempts to reuse the coupler would be recognized by
the process equipment and the flow governing device would
not be enabled. 5) Limited multiple reuse. The process
equipment would automatically count the number of use
cycles, and may rewrite the tag with this information. Thus,
when the designed number of use cycles has been reached, the
flow governing device would not be enabled.
It is understood that the above features could vary, espe
cially technology advances would cause Some block func
tions shown in FIGS. 1 and 2 to be merged with others.
Similarly, it is understood that the positions of the RF coupler
11 and reader coupler 17 relative to the direction of fluid flow
may vary according to the functionality required. More spe
cifically, in select applications it may be appropriate to posi
tion the reader coupler on the source/supply side of the fluid
circuit with corresponding changes to the system schematic.
Upon receiving the RFID tag information, the transceiver
28 communicates with transceiver 30 controlled by micro
controller34. The microcontroller 34 not only establishes and
controls communications between the RFID transceiver 28

and the wireless transceiver 30, but also controls the flow of

process data. Then, the information received from the RFID
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tag on the RF coupler 11 would be transmitted from antenna
18 of the transceiver 30 to the process equipment 22 via
antenna 20. Communication between the process equipment
22 and the data communication module 26 may be at a long
range. The transceiver 30 could be a wireless transceiver or
other RF protocol transceiver or a physical wireline connec
tion. Preferably, the information is transmitted between the
transceiver 30 and the process equipment 22 at a radio fre
quency (for example, 2.4 GHz). Even though FIG. 2 shows a
wireless link between the data communication module 26 and

10

the process equipment 22, it is appreciated that a physical
hardwired link also can be established therebetween.

When the process equipment 22 receives the information
from the data communication module 26, it processes the
information to identify the RF coupler 11, and to manipulate
the flow governing device 38 according to the information
transmitted by the RFID tag of the RF coupler. If the RF
coupler 11 has a proper identification, then the process equip
ment 22 would manipulate the flow governing device 38 to
enable fluid transfer. Otherwise, the process equipment 22
would maintain the flow governing device 38 in a disabled
position.
In addition, the process equipment 22 may control fluid
flow under particular parameters, such as but not limited to
pressure, temperature or flow rate, etc., as indicated in the
information of the RFID tag of the RF coupler 11. The process
equipment 22 also may modify some information of the RFID
tag to update the information stored in the RFID tag. For
example, the process equipment 22 modifies single use infor
mation to prevent further re-use of the RF coupler 11 upon
reconnection with the fluid dispensing system 100. Such
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for connection with a fluid line, such as the fluid transfer line
16.
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mounted in the data communication module 26 is used to

measure the fluid flow parameters such as pressure, tempera
ture, pH value, flow rate, and provides the corresponding
electrical signals, so that the process equipment 22 can
receive confirmation of the fluid flow parameters, as indicated
on the RFID tag of the RF coupler.
FIGS. 3-5c illustrate preferred embodiments for a first
coupler, a second reader coupler, and a first coupler and
second coupler being connected together, respectively. FIG.3
illustrates a first coupler 111 in exploded relationship. The
first coupler may be suitably adapted to connect with a fluid
source, such as fluid source 10 at a first end 115a, and may be
suitably adapted to connect with a fluid line, such as fluid
transfer line 16, through coupling with a second coupler at a
second end 115b. Preferably, the second end includes a
tapered Surface adaptable for connection with a second cou
pler, Such as a conventional quick connect/disconnect cou
pler.
The first coupler 111 includes a first transmitter 111a. As
shown in FIG. 3, the first transmitter 111a is disposed about
an outer surface of the first coupler 111. Preferably as above,
the first transmitter 111a is a transponder or tag storing iden
tification and operation information respective to the first
coupler 111, and includes an antenna embedded therein.
More preferably, the first transmitter 111a represents an
annular ring. The annular ring shape of the antenna creates a
toroidal magnetic field. It will be appreciated that the first
transmitter 111a may be disposed at other positions on the
first coupler 111, and may be constructed and arranged of
different shapes and sizes.

Preferably, the second transmitter 119 is an RF device that
includes at least one circuit board 119b including the short
range circuit described above. The second transmitter 119 is
arranged and constructed Such that it is mounted on second
coupler 17. Preferably, the second transmitter 119 uses an
antenna 119a to transmit signals. Preferably, the antenna
represents an annular ring. The annular ring shape of the
antenna creates a toroidal magnetic field. It will be appreciate
other sizes, shapes and configurations also may be employed.
As shown in FIG. 4, the second coupler 117 includes two
circuit boards 119b mounted on two sides of the reader cou

modified information is first transmitted to the transceiver 30,

and then upon communicating with the RFID transceiver 28
via microcontroller 34, it is written into the RFID tag attached
to the RF coupler 11.
The process sensing and data acquisition module 36

10
It also will be appreciated that the first transmitter 111a
may be arranged and constructed as a thin film molded onto
the coupler 111 using an antenna incorporated therewith,
Such as antenna 12, to transmit signals. A battery source (not
shown) could be mounted on the coupler 111 to provide a
power source for operation. It will be appreciated the tag 111a
may be a magnetic member Such as a magnetic stripe or
magnetic polymer or a barcode which stores the identification
information respective to the coupler. Further, it will be
appreciated that other wireless technologies, for instance
infrared technology, may be implemented.
FIG. 4 illustrates a second coupler 117. The second coupler
117 includes a second transmitter 119. It will be appreciated
that the second coupler is suitably adapted at a first end 129a
for connection with a mating coupler, such as first coupler 111
or RF coupler 11. Further, it will be appreciated that the
second coupler 117 is suitably adapted at a second end 129b
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pler 117. It will be appreciated that this configuration is
merely exemplary, and other configurations may be
employed where the position and number of circuit boards
may be modified. The circuit boards 119b may be hardwired
to a power source (not shown). It will be appreciated that
other power sources, such as a battery (not shown), may also
be employed.
In assembly, the second transmitter 119 includes a body
121 with side surfaces 121a and an end 121b that enable
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mounting of the second transmitter 119. A shroud 123 and cap
125 cover the body 121 having the second transmitter 119
mounted on the body 121. A latch 127 is disposed between the
antenna 119a, which is adjacent with the end 121b of the
body, and the cap 125. The latch 127 provides a means for
securing the second coupler 117 to amating first coupler, Such
as couplers 11, 111. Preferably, the latch 127 is moveable
within the body 121 in a direction transverse to the longitu
dinal flow path of the coupler 117.
In one preferred example, the latch 127 includes a tapered
Surface 127a that may correspond and engage with a surface
on a mating coupler, such as tapered surface 113 (FIG. 3).
Further, the latch 127 may be spring biased such that by
pressing the latch 127 downward the tapered surface 127a
moves such that amating coupler can be inserted. The tapered
surfaces 127a, 113 are slidable relative to one another so as to
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allow the couplers to connect. After the tapered surfaces
127a, 113 have slid past each other, release of the latch 127
enables transverse surfaces 113a, 127b that are orthogonal to
the respective tapered surfaces 113, 127a to abut and secure
the coupling halves together (FIGS. 5a-5c). It will be appre
ciated that the tapered surfaces enable the couplers to simply
be pushed together where pressing of the latch downward is
not necessary. This configuration is one typical configuration
for connecting quick connect/disconnect couplings. It will be
appreciated that other configurations and structures may be
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employed for mounting the second transmitter 119 to the
second coupler, and the configuration shown in FIG. 4 is
merely exemplary.
FIGS. 5a-5c illustrate a first coupler 111 and a second
reader coupler 117 being connected. FIG. 5a shows the first
coupler 111 and second coupler 117 in a ready position for
connection having the first transmitter 111a and second trans
mitter 119 (not shown) each mounted thereon. FIG. 5b illus
trates one preferred embodiment of the pre-coupled position,
described above, so as to enable communication between the

transmitters on the couplers.
FIG. 5c illustrates the connected state of couplers 111 and
117, after positive connection has been confirmed during
signal communication in the pre-coupled State. In operation,
the second coupler 117 interrogates the first coupler 111 in
determining whether a positive identification and proper con
nection is made. After positive identification has been con
firmed, the couplers 111, 117 may be further engaged in the
connected state (FIG. 5c) so as to continue further commu
nication in manipulating a fluid control device, such as flow
governing device to control fluid flow and fluid flow param

12
interconnecting mismatched electrical couplings can result in
short circuits and circuit overload. The lock out device 321
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For instance, the RF devices can communicate with each

eters thereof.

FIG. 6 is a schematic illustrating a flow governing device
238 incorporated on the second coupler 217. This configura
tion enables control at the point of connection between the
second coupler 217 and a first coupler, such as 11, 111. As
above, it will be appreciated that the flow governing device
may be any suitable device that may be enabled or disabled by
the process equipment (22), for example an electro-mechani
cal device including but not limited to a Solenoid, valve, or
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pump.

In another embodiment, a lockout device 321 can be incor
porated with the second coupler 317 to prevent misconnec
tion of the couplers and interconnection between mismatched
lines. FIGS. 7a-c illustrate one preferred embodiment of a
lock out device 321. Preferably, the lock out device 321 may
be directly controlled by the data communication module
(26) or indirectly by the data communication module through
the processing equipment (22), and is releasable when infor
mation from the communication between the first and second
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couplers indicates that interconnection therebetween is
appropriate.
FIGS. 7b an 7c illustrate the lock out device 321 that

includes a locking member 330 within the coupler 317 that is
movable so as to release the function of the lock out device
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321 when the second coupler 317 is in an initially locked out
state. As shown in FIGS. 7b-7c, the member 330 is in a locked

position (FIG.7b) where the locking member 330 connects to
an under surface 328 of a latch 327. In this position, the
second coupler 317 does not allow connection with the cou
pler 111. The latch 327 includes similar features as latch 127,
and is not further described. FIG. 7c illustrates the locking
member 330 in the unlocked position enabling connection
between the first and second couplers 111, 317. Preferably,
the lock out device 321 functions as a gate that prevents
sealing Surfaces of the first and second couplers to come in
contact so as to avoid contamination of the couplers. More
preferably, it will be understood the preferred communication
distance between the couplers for releasing the lock out
device 321 is equivalent to the distance between the couplers
in the pre-coupled State when determining positive coupling
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other when the couplers are in close proximity and positioned
in a pre-coupled position. This configuration can allow for
less power to be necessary for transferring signals, as well as
the minimization of the possible outside interference during
signal transfer. Yet another advantage of a close proximity RF
system, and especially a short range reader circuit, is that
circuitry normally necessary to detect and manage the simul
taneous response of multiple RF signals emanating from indi
vidual tags may be eliminated. Furthermore, the connector
apparatus enables for reliable communication between the
couplers, as the couplers are constructed and configured Such
that RF communication occurs when the couplers are in a
pre-coupled position. A lock out device provides a structure
So as to prevent misconnection between a reader coupler and
an incorrect RF coupler thereby preventing contamination
between mismatched lines. In addition, materials can be used
that are both cost effective and simplified.
Furthermore, the present invention has been discussed
toward the application of fluid coupling technology. It will be
appreciated, the structure and configuration of the connector
apparatus of the present invention also may be applied to and
appropriate for other couplings, such as but not limited to
electrical couplings and other quick connect/disconnect cou
plings.
Having described the embodiments of the present inven
tion, modifications and equivalents may occur to one skilled
in the art. It is intended that Such modifications and equiva
lents shall be included with the scope of the invention.
We claim:

1. A method of controlling transmission through couplers,
comprising:
providing a first coupler, a first transmitter, a second cou
pler, and a second transmitter;
partially inserting the first coupler into the second coupler
such that communication is enabled between the first

transmitter and the second transmitter,

transmitting a signal from the second transmitter to the first
55
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connection.

This configuration can be helpful in industries where mix
ing of fluid lines presents a significant problem and safety
hazard. For instance, mismatched lines containing certain
products that are connected can result in contamination and
subsequent loss of profit due to wasted product. Further,

avoids such misconnection by preventing connection
between mismatched couplers and fluid lines.
It will be appreciated that both the flow governing device
and the lock out device can be incorporated with the second
coupler to both prevent misconnection and control fluid dis
pensing. Further, it will be appreciated that the flow govern
ing device andlockout device may be used independently and
controlled independently of each other. It also will be appre
ciated that the lockout and flow governing devices may be
manually operated.
As stated above, advantages can be realized as the RFID
tag is attached onto the coupler 11 and the data communica
tion module 26 is mounted onto the cooperating coupler 17.

transmitter;

transmitting a reply signal from the first transmitter to the
second transmitter, the reply signal including identifica
tion information of the first coupler.
2. The method of claim 1, further comprising:
interpreting the reply signal; and
enabling transmission between the first and second cou
plers based on the interpretation of the reply signal.
3. The method of claim 2, wherein the first and second
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couplers are part of a fluid transfer line, and wherein the
method further comprises:
releasably connecting the first coupler to the second cou
pler, and

US 7,647,954 B2
13
manipulating the fluid transfer line, based on the interpre
tation of the reply signal, to enable fluid flow or disable
fluid flow from a fluid source through the first coupler,
the second coupler, and the fluid transfer line.
4. The method of claim 1, wherein the step of partially
inserting the first coupler into the second coupler further
comprises creating a one to one relationship between the first
coupler and the second coupler Such that the second coupler
is prevented from connecting and communicating with
another coupler unless the first coupler is removed from the
second coupler.
5. The method of claim 1, further comprising:
initially locking out the second coupler from connecting
with the first coupler with a lock out device; and
releasing the lock out device upon identifying the first
coupler.
6. The method of claim 1, further comprising updating
information stored in the transmitter of the first coupler.
7. The method of claim 1, wherein the first and second
couplers are fluid couplers.
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8. The method of claim 1, wherein the first and second

couplers are electrical couplers.
9. The method of claim 1, further comprising coupling the
first transmitter to the first coupler.
10. The method of claim 1, further comprising coupling the
second transmitter to the second coupler.
11. A method for using a coupler, comprising:
providing a coupler including a body including first and
second ends defining an opening longitudinally there
through, and an RFID tag coupled to the body, the RFID
tag enabling RF signal transmission to and from the
RFID tag:
partially engaging the coupler with a piece of equipment in
a pre-coupled position defined by the body being par
tially inserted into the piece of equipment; and
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enabling communication between the RFID tag and the
piece of equipment when the coupler is in the pre
coupled position.
12. The method of claim 11, wherein the coupler is an
electrical coupler.
13. The method of claim 11, wherein the coupler is a fluid
coupler.
14. The method of claim 11, wherein the step of partially
engaging the coupler further includes allowing a reader cou
pler of the piece of equipment to interrogate the RFID tag of
the coupler.
15. The method of claim 11, further comprising:
communicating information from the RFID tag to the piece
of equipment;
interpreting the information; and
enabling transmission through the coupler based on the
interpretation of the information.
16. A method for forming a coupler, comprising:
providing a body including first and second ends defining
an opening longitudinally therethrough; and
coupling an RFID tag to the body, the RFID tag enabling
RF signal transmission to and from the RFID tag, the
RFID tag being constructed and arranged such that com
munication is enabled with a piece of equipment when
the body is at least partially engaged with the piece of
equipment in a pre-coupled position defined by the body
being partially inserted into the piece of equipment.
17. The method of claim 16, wherein the coupler is an
electrical coupler.
18. The method of claim 16, wherein the coupler is a fluid
coupler.

